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cal communities. The last category can be roughly 
subdivided into those who live in the forests, those 
who live in an area with an active agricultural fron-
tier, and those in areas where the agricultural frontier 
has passed many years ago. Each of these groups 
show different vulnerabilities to changes in their en-
vironment, which may also differ according to their 
geographical location and cultural background. The 
factors that affect vulnerabilities (as a function of 
exposure, sensitivity and adaptive capacity) may also 
vary widely between the user groups. For example, 
poorer people with low geographic mobility will be 
more vulnerable to the impacts of climate change 
and need tailor-made strategies of forest manage-
ment and policies to reduce their vulnerability (Reid 
and Huq 2007).

Which adaptation options, or combinations of 
adaptation options, are chosen, will depend largely 
on vulnerabilities, which are among other things 
determined by the social and economic situation of 
households and communities, their physical loca-
tion, their networks of relationships (social and eco-
nomic) and their access to resources and power. This 
provides us with an enormous array of adaptation 
options that cannot all be dealt with in this report. 
Chapters 6 and 7, therefore, should be read keeping 
in mind the main target groups at which adaptation 

Photo 1.3 The vulnerability and priorities of different forest users in relation to changes in the 
environment vary. For the poorest the immediate priority may be to secure livelihoods and 
protect assets from climate and other risks.
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strategies and specific options are directed.
Sustainable forest management (SFM) has been 

described by the UN (United Nations) (UN 2007, see 
also glossary) as ‘a dynamic and evolving concept, 
aims to maintain and enhance the economic, social 
and environmental values of all types of forests, for 
the benefit of present and future generations’. Forest 
management is one of several factors that, together 
with land-use change, may influence the effects of 
climate change in forests (Fischlin et al. 2007). SFM 
aims to contribute to sustainable development. The 
IPCC Fourth Assessment Report concluded that 
sustainable development can reduce vulnerability 
to climate change by increasing resilience and en-
hancing adaptive capacity (Yohe et al. 2007, Adger 
et al. 2007). SFM can thus play an important role 
in adaptation to climate change, in particular where 
SFM is embedded in an array of sustainable land uses 
within a landscape and where it considers the differ-
ent expectations, vulnerabilities and capacities of the 
different actors within that landscape (Table 1.2).

While the influence of climate change on forest 
ecosystems poses new questions about how SFM 
can be achieved, the principles and practice of SFM 
embodies many of the activities that will be required 
to respond to the effects of climate change on forests 
(Ogden and Innes 2007, Spittlehouse and Stewart 
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Table 1.2 Illustration of differences in forest dependence, vulnerability to the impacts of 
climate change and factors affecting the vulnerability of different forest user groups using 
the example of the State of Pará, Brazil (own elaboration based on information from Gal-
loway et al. 2005, Lentini et al. 2005, Chomitz 2007, Mendes 2007, Nepstad 2007, Sabogal 
et al. 2008).

User group	 Main goods	 Level of		  Factors affecting
	 and services	 vulnerability	 Exposure	 Sensitivity	 Adaptive capacity

Federation Biological 
diversity; timber 
and non-timber 
products; 
emission 
reductions; 
hydro-electric 
energy

Low for 
some goods 
and services, 
high for 
others

Geographic 
location; 
GHG 
emissions

Deforestation 
and un-
controlled 
logging 
increases 
sensitivity 

Mobility of 
resources; 
accessibility to 
technology, human 
and financial 
resources; diversity 
of land uses; 
biological diversity

State 
government 
(e.g. Pará)

Biological 
diversity; timber 
and non-timber 
products; 
emission 
reductions

Medium to 
high

Geographic 
location; 
GHG 
emissions

Deforestation 
and un-
controlled 
logging 
increases 
sensitivity

Limited mobility; 
limited access to 
technology and 
resources; limited 
diversity of land uses 

Logging 
companies

Timber High Geographic 
location; 
GHG 
emissions

Demand 
for timber; 
unauthorized 
forest 
conversion; 
forest 
degradation 

Limited mobility 
and access 
resources; SFM and 
diversification of 
species harvested 
may increase 
adaptive capacity 
and reduce 
sensitivity

Forest 
communities in 
Pará

Timber and 
non-timber 
forest products; 
drinking water; 
soil restoration

High to very 
high

Geographic 
location; 
GHG 
emissions

High 
dependence on 
forest products 
and services 
in an area of 
high potential 
exposure

Diversity of uses; 
maintenance of 
biodiversity; very 
limited mobility and 
access to resources

Communities 
outside forests 
in Pará

Some timber 
and non-timber 
forest products; 
energy from 
wood 

High to very 
high

Geographic 
location; 
GHG 
emissions

Market 
demand for 
agriculture 
products; 
poor soil 
management

Very limited 
mobility and access 
to resources; limited 
diversity

2003). For example, social, environmental and eco-
nomic objectives are intricately linked and therefore 
adaptation and SFM decision-making must consider 
these multiple objectives (Burton et al. 2002, Sayer 
and Campbell 2004).

If SFM is to play an important role in adaptation 
to climate change, it will be necessary to develop, 
disseminate and apply a greater variety of manage-
ment options, adaptable to different site conditions, 
considering the different thematic elements of SFM 
and backed-up by sound and coherent natural re-

source policy frameworks. These are the main focus 
of Chapters 6 and 7. The Expert Panel, however, 
recognizes that many production forests of the world, 
in particular in the tropics, are not managed on a 
sustainable basis and that there is still a long way 
to go to ensure good management in such forests. 
For this to happen, some basic conditions will need 
to be met, among them security of land tenure and 
property rights in general, availability of human and 
technological resources, a healthy and productive 
forest, and institutional frameworks (including mar-
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kets) that facilitate forest management (Poore 1989, 
Smith et al. 2006). In addition, a broader intersec-
toral and participatory multistakeholder approach to 
forests and their management is needed to facilitate 
adaptation of the forest sector to changing conditions 
(Sabogal 2008), including those driven by climate 
change. New forms of governance (see Section 1.3.4 
and Chapter 7) are among the main requirements to 
improve these enabling conditions for SFM.

Because an increasing number of forests are now 
being managed as elements of a landscape, SFM 
is becoming one of the elements of landscape or 
ecosystem management, taking into consideration 
its interactions with other land uses and users within 
the same geographically delimited area. Indeed, the 
recent trends in SFM lend themselves well to the 
application of the principles of the CBD’s ecosystem 
approach (CBD 2000, Wilkie et al. 2003), although 
the latter usually lacks tangible objectives, concerns a 
geographical broader area, is cross-sectoral and puts 
a greater emphasis on integrating conservation and 
use of biodiversity (Sayer and Maginnis 2005).

1.3.4 Governance, Adaptation and 
Adaptive Capacity

The diverse and sometimes incompatible values held 
by the actors involved in decision-making around 
adaptation can mean that, despite the recognized 
IPCC definition of adaptation, the specific goals of 
adaptation in individual circumstances may not be 
consistent between actors. The values that under-
pin adaptation decisions become more diverse and 
contradictory as one moves from smaller scales and 
single actors to larger scales and multiple actors, as 
in the case of landscape or ecosystem management. 
This is more apparent in planned adaptation, where 
different actors have experienced or expect different 
effects of climate change on their livelihoods and 
therefore may have different goals. However, it also 
holds for autonomous adaptation, where actors may 
get into conflict based on the different ways they 
adapt to the effects of climate change.

For some actors adaptation means conserva-
tion of the status quo, while for others the current 
situation is undesirable and so adaptation is about 
progress. For example, well-developed institutions 
and wealthier societies or individuals may seek to 
maintain their current situation or standard of liv-
ing through adaptation, while developing countries 
may aim to continue development and enhance the 
standard of living of their citizens. For those on the 
margins of society, the immediate priority may be 
to secure livelihoods or protect assets from climate 
and other risks (Rappaport 1977).

For adaptation to contribute to sustainable de-

velopment, social groups of different vulnerabilities 
(Table 1.2) will have to agree on the appropriate 
decisions, their implementation and their monitoring 
at different levels – international, national and local. 
This requires a change from traditional top-down 
decision- and policy-making, towards multi-level 
information sharing, transparent decision-making, 
accountability, well-defined access and property 
rights and collaboration between the different actors 
or actor groups. This new type of environmental gov-
ernance is discussed in more detail in Chapter 7.

1.3.5 Uncertainty and Scenarios

Providing an assessment on the current knowledge 
concerning forests, climate change impacts, and ad-
aptation practices and options requires a synthesis 
of available information from laboratory and field 
experiment results, meta-analysis reviews of the 
scientific literature and integrated modelling analy-
ses,. It also requires the drawing of conclusions or 
findings from that available information, including 
the authors’ experience and judgment. Assessment 
reports such as this Expert Panel Assessment Re-
port integrate a wide variety of information, from 
analytical studies to surveys to working reports. In 
developing a finding or determining the likelihood of 
an outcome, several lines of supporting evidence may 
exist. For quantitative analyses, expert judgment is 
used to assess the correctness of the underlying data, 
models and analyses in order to assess the chances of 
a finding being correct; e.g. temperature will warm. 
For some areas, such as adaptation practices, the 
literature may not yet be available to support de-
finitive conclusions about their effectiveness. Here, 
authors will be drawing from associated literature 
and developing a conclusion based on it.

It is important to note that in an ideal world, 
managers would have perfect information about fu-
ture climate at a particular location. This does not 
exist. Instead, analyses based on numerous climate 
and economic models suggest the changes in climate 
that might occur if a particular trajectory of global 
economic development and global mitigation strate-
gies is adopted. With any given global climate model, 
each trajectory involves different future climates at 
particular locations based on different economic 
futures. Uncertainty is also introduced by the dif-
ferences in the outputs of different global climate 
models for specific economic trajectories. As a re-
sult, while certain changes can be suggested from 
the unavoidable scenario group (see Chapter 3), it 
is impossible to project future climate changes pre-
cisely, either globally or locally. As climate change 
considerations are set out, uncertainties can arise on 
the understanding of the forest response to climate 
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change, the completeness to which the management 
response of the forest is known, the extent of interac-
tions with current stressors such as air pollution, the 
potential for interactions with the market and on the 
time span for which projections are made.

As such, there is a limit to the scientific under-
standing of how well adaptation options will succeed 
under the different groups of scenarios of climate 
change discussed in Chapter 3. For that reason, the 
Expert Panel has decided to follow the IPCC ap-
proaches in the following manner:

◆	When assessing literature about past observations 
and future potential impact and vulnerabilities as-
sociated with climate change, the following scale 
of confidence levels is used to express the assessed 
confidence of a finding being correct: very high 
confidence at least 9 out of 10; high confidence 
about 8 out of 10; medium confidence about 5 
out of 10; low confidence about 2 out of 10; and 
very low confidence less than 1 out of 10 (IPCC 
2007d).

◆	When assessing literature about adaptation op-
tions, uncertainty is characterized by providing 
a relative sense of the amount and quality of 
evidence (that is, information from theory, ob-
servations or models indicating whether a belief 
or proposition is true or valid) and the extent of 
agreement (that is, the level of concurrence in the 
literature on a particular finding). This approach 
is used by WG III of the IPCC fourth assessment 
through a series of self-explanatory terms such as: 
high agreement, much evidence; high agreement, 
medium evidence; medium agreement, medium 
evidence, etc. (IPCC 2007d).

Time is of critical importance for adaptation: it influ-
ences the level of exposure to climate change (over 
time effects increase) as well as our and the forests’ 
capacity to adapt. In addition, the further in time our 
projections, the greater the uncertainty involved in 
the projections. For the purpose of this report, the 
Expert Panel identified the following general catego-
ries: immediate, short-term, medium-term and long-
term. The perceptions regarding these timescales, 
however, may vary according to the main thematic 
areas of the report, between the different scientific 
disciplines involved and according to the needs of 
different forest user groups. The Expert Panel de-
cided, therefore, to use absolute figures (number of 
years) as well, whenever possible.

1.4 Limitations of the Study

1.4.1 Other Factors Affecting 
Ecosystem Services

Climate change results in changes in ecosystem func-
tions and the ecosystems’ capacity to provide society 
with goods and services, affecting society’s options 
for socioeconomic development. On the other hand, 
stakeholders’ priorities define the type and quantity 
of goods and services used, indicating directly or 
indirectly which functions and biophysical attributes 
are most relevant for society, and therefore which 
ones may be under pressure and need to be managed 
and conserved. To serve society better in the long 
term, policies need to consider adaptation needs and 
redirect stakeholders’ priorities in such a way that 
their use of goods and services does not affect the 
functions and attributes of the ecosystems to the ex-
tent that their capacity to provide the relevant goods 
and services is diminished.

Within this context, it is important to recognize 
that many factors, other than climate change, may 
also affect forest ecosystems’ capacity to provide 
goods and services, including natural disturbance 
regimes (fires, insect and disease outbreaks, wind 
storms, etc.), which may also be affected by climate 
change and current climatic variability. In addition, 
stakeholders’ priorities that affect the capacity of 
forest ecosystems to provide goods and services on 
a sustainable basis are and will continue to be driven 
by other factors than climate change and forest poli-
cies (such as markets for agricultural products, land-
tenure policies, infrastructure) (Spittlehouse 2005). 
While the Expert Panel recognizes the need to con-
sider these other factors in conjunction with climate 
change, their importance and interaction with climate 
change differs greatly between different natural and 
social systems. The Expert Panel decided, therefore, 
not to discuss these interactions, unless it was nec-
essary to have a better understanding of impacts, 
vulnerabilities or adaptation options discussed.

1.4.2 Large-Scale Predictions Must 
Lead to Local Solutions

Adaptation must be local, while the reliability of 
projections of climate change effects decrease with 
scale, in particular in areas with limited data and 
more so for projections of rainfall rather than tem-
perature. On the other hand, reliability for regional 
and local projections increases for models that allow 
for inclusion of more locally significant climate sys-
tem processes, such as vegetation-atmosphere rela-
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tions or cloud feedback (Randall et al. 2007). One 
of the big challenges remains, therefore, to select 
the right scenario and right adaptation option for a 
particular site.

Due to the limited time for this study and the 
enormous amount of information available on cli-
mate change and adaptation, it is impossible to in-
clude analyses of all possible scenarios in all for-
est types and under different social-economic and 
political settings. This report is therefore general in 
nature, highlighting some of the common adaptation 
strategies and providing examples through the use of 
boxed case studies. Some of these have shown that 
the main factor allowing for successful adaptation 
is local adaptive capacity through strong social and 
human capacities. This report will be particularly 
useful for those countries and project areas where 
these capacities exist and where the appropriate ad-
aptation strategies can be locally selected out of the 
multiple options presented here.

1.4.3 Need for Action despite Lack of 
Information

Adaptation studies are relatively recent and while 
many promising experiences exist, only a few have 
documented evidence of their success as an adapta-
tion strategy. This is especially true for adaptation 
strategies in the tropics. This assessment can provide 
only a picture of the experiences to date, and it is ex-
pected that similar studies five to ten years from now 
will give much greater insight into the effectiveness 
of different adaptation strategies. Climate change is 
progressing too fast, however, to allow for the luxury 
to wait and see for the results of future studies. In 
an assessment of climate prediction and adaptation 
to climate change, Dessai et al. (in press) argue that 
society can (and indeed must) make adaptation deci-
sions in the absence of accurate and precise climate 
predictions.
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